The federally regulated noxious weed small broomrape (Orobanche minor Smith) (Fig. 1 ) is a parasite of several plant species including alfalfa (Medicago sativa L.) and red and white clover (Trifolium pratense L. and T. repens L., respectively) (4). Because of its seed size (200 to 300 mm), it is difficult to detect in harvested clover seed and in soil (3) . Recently, we reported a polymerase chain reaction (PCR) assay that can detect small broomrape seed in clover seed (2) . This paper reports the testing of this assay for its ability to detect small broomrape in soil.
Silt-loam soil was collected from a non-infested field in Marion County, Oregon (2) . Fifty grams of this soil was mixed and split into five 10-g samples and 0, 1, 5, 10 and 20 small broomrape seeds were added. Each sample was placed separately in a 500-ml flask filled with a 9 M CaCl 2 solution (3), mixed on an orbital shaker for 30 min at 250 rpm, and then allowed to settle overnight. The supernatant, which contained the small broomrape seeds (3), was poured through interlocked 65-and 170-mesh sieves and the sieves flushed with water. The material trapped on the 170-mesh sieve was rinsed off and then transferred to a 15-ml centrifuge tube. Each sample was then centrifuged for 30 min at 3,500 rpm, the supernatant discarded, and the pellet transferred to 2-ml tubes. The pellet was macerated at 5,000 rpm for 5 min using a Mini-Beadbeater (BioSpec Products, Bartlesville, OK) prior to DNA extraction. DNA was extracted from the pellet using spin column chromatography (UltraClean Soil DNA Isolation Kit, MoBio Laboratories, Inc., Solana Beach, CA) and the DNA amplified using the PCR assay (2). The PCR assay detected five or more seeds in a 10-g soil sample (Fig. 2) . When the concentration of the CaCl 2 solution was adjusted to 2.25 M and the soil sample size increased to 100 g and the experiment was repeated, the PCR assay consistently detected 10 small broomrape seeds in the 100-g soil sample (Fig. 3) . The 2.25 M CaCl 2 solution was used for all subsequent isolations of small broomrape seeds from soil. Soil samples were collected from infested fields in Clackamas and Multnomah counties with clay and sandy-loam soils, respectively, that were previously planted with red clover (2) . Cooperators collected two samples from unknown locations within a known infested field in Clackamas County. Four samples were collected from the field in Multnomah County using an Oakfield tube (Oakfield Apparatus Company, Oakfield, WI): two from an infested area and two from a non-infested area in the field (R. Worth, Oregon Department of Agriculture, personal communication). A sample consisted of five cores collected in a diamond-shaped pattern from each location in the field. Each core was taken to a depth of 16 cm.
The two Clackamas County samples were thoroughly mixed and then divided into series of 10-, 50-, and 100-g samples. Ten small broomrape seeds were added to each sample in one sample series, while another sample series was left alone. DNA was extracted as described above and the PCR assay performed. Small broomrape was detected in the 10-and 50-g artificially contaminated samples and in the non-contaminated 100-g sample (Fig. 3) . The PCR reaction failed for two samples, the artificially infested 100-g sample and the noninfested 50-g sample. The presence of humic substances in soil can inhibit PCR, particularly in clay soil (1) . The addition of an anti-inhibitory compound may eliminate this problem (1) .
For the samples collected in Multnomah County, the topsoil (0-to 8-cm depth) and deep soil (>8-cm depth) from each location were processed separately. No samples were artificially infested with small broomrape seed. DNA was extracted from 100-g soil samples as described above and the PCR assay performed. Small broomrape DNA was detected from the two locations in the field that were previously reported as infested (Table 1) . Small broomrape was detected in the topsoil at one location and in the deep soil at the other location. It was not detected from the two locations in the non-infested areas of the field. 
